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Abstract:A two-echelon ecological supply chain model that consists of multiple manufacturers and markets is developed 
with the multicriteria decision-making, which includes the maximization of profit, the minimization of waste emission, 
and the minimization of risk. In terms that consumers have different preference to new product and remanufactured 
product, the independent behaviors of different decision-makers, as well as the competitive behaviors of interacted 
decision-makers and products are described with variational inequities considering the effects of environmental 
regulations and of the product on the performance of the total supply chain. Results of numerical simulation show that the 
selection of remanufacturable rate for the manufacturers would be effected greatly by the product innovation efficiency 
and the mode of allocating subsidies for the government.
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定理 1   生态供应链网络模型的均衡条件是存在
满足以下变分不等式：




















数，设 ；回收成本为 ， 为单位
回收成本；处置成本为 ， 为β =0时












(1)当 ， ， ， =0.6， =0.3，即
K=0.5时数据分析结果如图2。
(2)当 ， ， ， =0.15， = 0.3，
即K=2时数据分析结果如图3。
(3)如果将政府对企业回收品的补贴 设为的β增函
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